Tumor-suppressive effect of retinoid receptor-induced gene-1 (RRIG1) in esophageal cancer.
We previously showed that induction of retinoid receptor-induced gene-1 (RRIG1) expression inhibited RhoA activation and tumor cell colony formation, invasion, and proliferation, and these effects are associated with the suppression of extracellular signal-regulated protein kinases 1 and 2 phosphorylation and cyclooxygenase-2 expression. To further elucidate its role in tumor cell growth, gene expression, and tumorigenesis, we determined RRIG1 expression in breast and esophageal tissue specimens and then stably transfected RRIG1 into a TE-8 esophageal squamous cell carcinoma (SCC) cell line. We found that RRIG1 was expressed in normal mammary glands (10 of 10) but not all ductal carcinoma in situ [11 of 19 (57.9%), P = 0.018] and invasive cancer [14 of 30 (46.7%), P = 0.0023] tissues. Similarly, RRIG1 was expressed in normal esophageal epithelium (22 of 22) but not all dysplastic [6 of 43 (14%), P = 0.0001] and SCC [50 of 122 (41%), P = 0.0001] tissues. Furthermore, RRIG1 expression correlated positively with tumor differentiation but inversely with lymph node metastasis of esophageal SCC. Finally, the stable transfection of RRIG1 inhibited esophageal SCC cell growth and the expression of extracellular signal-regulated protein kinases 1 and 2 and cell cycle-related genes (e.g., cyclin D1, phosphorylated Rb, and E2F). RRIG1-transfected sublines also inhibited tumor development in nude mice. The results of this study indicate that RRIG1 plays a role in suppressing tumorigenesis.